Elevation of serum phosphate affects parathyroid hormone levels in only 50% of hemodialysis patients, which is unrelated to changes in serum calcium.
Hyperphosphatemia is said to cause hyperparathyroidism either by depressing the plasma levels of ionized calcium and/or by affecting serum 1,25(OH)2 vitamin D3 levels. Direct evidence that hyperphosphatemia contributes to hyperparathyroidism in hemodialysis patients is unclear because previous published data are with older parathyroid hormone (PTH) assays. Phosphate was added to the dialysate of 15 patients for 12 wk whose predialysis serum phosphates were between 1.5 and 1.9 mM (4.7 to 5.9 mg/dL) in order to further increase their serum phosphate by 0.75 mM (2.4 mg/dL) without adjustments in other medications. No patient was on vitamin D therapy. In half of the patients, PTH levels remained unchanged (nonresponders; 214 +/- 64 versus 219 +/- 60 ng/L), whereas in the other patients, PTH rose from 204 +/- 53 to 338 +/- 60 ng/L (P < 0.05; responders). The degree of induced hyperphosphatemia was virtually identical in both groups, 1.7 mM increasing to 2.4 mM. Ionized calcium was unchanged in both groups after phosphate. Plasma 1,25(OH)2 vitamin D3 levels were low to start with and remained low throughout. Nonresponders had been on dialysis twice as long as responders and had consumed over seven times more aluminum salts. Nonresponders had higher postdeferoxamine increments in plasma aluminum (3,588 +/- 1,466 versus 603 +/- 390; P < 0.05), although neither these amounts nor plasma levels were in the toxic range.(ABSTRACT TRUNCATED AT 250 WORDS)